SIRT1-AMPK crosstalk is involved in high glucose-dependent impairment of insulin responsiveness in primary rat podocytes.
Growing evidence indicates that in diabetes, high glucose concentrations affect podocyte metabolism and function. The crucial pathological feature of type 2 diabetes mellitus and metabolic syndrome is insulin resistance, often developed as a result of dysregulation of nutrient-responsible systems and disturbance of cellular homeostasis under diabetic conditions. Here, we report the involvement of the reciprocal interplay between deacetylase SIRT1 and protein kinase AMPK in podocyte high glucose-induced abolition of insulin-dependent glucose uptake, manifesting insulin resistance. Experiments were performed on primary rat podocytes cultured in standard or high glucose conditions. Immunodetection methods were used to determine SIRT1 protein level and AMPK phosphorylation degree. Insulin-stimulated changes in glucose uptake were used to determine podocyte responsiveness to insulin. SIRT1 activity was modulated by resveratrol, EX-527, or small interfering RNA targeting SIRT1. We have demonstrated that the absence of the stimulating effect of insulin on glucose uptake into primary rat podocytes after long-time exposition to high glucose concentrations, is a result of decreased SIRT1 protein levels and activity, associated with decreased AMPK phosphorylation degree, presumably underlying the induction of insulin resistance. Our findings suggest that the interplay between SIRT1 and AMPK is involved in the regulation of insulin action in podocytes.